





GATES’ INTUITIVE QUESTION TREE
DIAGNOSTIC PROCESS

The purpose of this booklet is to provide you with more detailed guidance on some specific car problems that
involve the engine’s cooling system. The easy-to-follow diagnostic tree structures in this booklet will help you
to quickly identify the correct cause of the problem and provide you with a logical flow to the recommended
repair procedures.

Liquid or traces of liquid underthe bonnet.........ccovevce e 4
Liquid Underthe VENICIE.....eeiivree ettt 4
Wet interior carpet(s)/sweet smell inside cabin/mist

on the inside 0f the WINAOWS ........eeiiie i 5
White smoke from the eXhaust PIPE(S)...c.vvevrerrrererireieeeiee e eneee e 5
Temperature below normal, fuel consumption

increased and/0Or EXCESSIVE FEVVINGS.......ueeeiiiureeeiiieeeeiireeessireeessnseeessssseeesens 6
Coolant is above maximum level in expansion tank..........c.ccoceeeveecieeeineenne 7
Coolant is below minimum level in expansion tank.........ccccceeveeeceecceeecneenne, 8
NOiSe from the Water PUMP c.veeeivvee ettt 8
Noise caused by air bubbles in the expansion tank..........c.ccoccvevceevieecineenne, 8
No/insufficientinterior NEating .........ccoveveeiie i 8
Steam from underthe DONNEt.........ccev i 8
ENgine is oVerNeating ........cceee i 8

PLEASE NOTE:
THROUGHOUT THIS BOOKLET, WE USE O SYMBOLS TO MAKE YOU AWARE THAT MORE GUIDELINES RELATING TO THE TOPIC ARE TO BE FOUND IN THE TROUBLESHOOTING GUIDE.
SO WHEREVER YOU COME ACROSS THE O SYMBOL, BE SURE TO READ THE CORRESPONDING PAGE IN THE GUIDE.



DIAGNOSIS MADE EASY

IS THERE A BATTERY
CHARGING PROBLEM?

GATES

Is the battery in
good condition?

Change the battery

Is the belt fitted properly
on the alternator pulley?

I — . |

Does the alternator pulley rotate correctly? Is the belt available to examine?

v X

, v x
Does the alternator T —— Does the belt show Is the alternator pulley
rotor rotate correctly? o signs of wear? clean and undamaged?
v X v X Check the reason for ‘—l v | X | v X
l belt wear and then

change the belt |

Check the alternator Are the correct belt M
Has the and ':.en5|-onefr fordT’l)s Is the alternator pulley
alternator seized? application fitted?’ clean and undamaged? Clean or change the
Check the alternator v X | v | X v x atemator puley
pulley fixation on the

alternator shaft




Can the alternator Clean or change the
Fit the correct belt ffected pull lign the
pulley rotate freely? affected pulley, alig
change the altemtor and tensioner drive and fit a new belt Can the alternator
| v X pulley rotate freely?
l 1 v x
4 v

000 ;

. Is the alternator pulley a :
Check the reason for Does thefbelt sr;ow Isthe tensioner manuial solid type? (not 0AP)? IhsElicmattihasisered. The alternator has seized,
belt wear and then signs of wear: or automatic? change the alternator change the alternator
change the belt v X manual automatic v b 4

p— ]

Is the alternator pulley a

. Has the belt been fitted solid type? (not OAP)
Is there any dirt or : :
: to the system for over Change the tensioner, Check alignment :
he belt? ; . heck al
ol on the beft 100,000 km? align the drive and and fit a new belt ¢ e‘;. a 'g”ms ”It — v X
fita new belt and fita new beit
v X v X l
l | ! v ®
40 40 @ Has the OAP been fitted Has the OAP been fitted
Change the belt, check Change the tensioner, Is the drive properly aligned to the system for over to the system for over
the cooling and oil check all pulleys, and do all pulleys rotate 100,000 km? 100,000 km?
circuit for leaks check alignment and noise-free? | v x | v %
change the belts v x l l
Change the belt l l 47

Fit a new belt
and re-tension

40

Change the noisy
pulley, check
alignment and

replace the belt

Change the OAP,
check alignment and

fita new belt

Is the OAP in good

Is the OAP in good
condition and

working properly?

Check alignment
and fit a new belt

—

v

40

Check alignment
and fit a new belt

Change the OAP, A
check alignment and condition and

fita new belt working properly?

v X

Change the OAP,

check alignment and
fita new belt

X

Change the OAP,
check alignment and
fita new belt




DIAGNOSIS MADE EASY

IS THERE A PROBLEM
WITH THE ENGINE COOLING?

Is the water pump driven by the ABDS?

i v X

Is the belt fitted properly on
the water pump pulley?

v X
Does the water pump Do you still have the belt
rotate correctly? (either fitted or recovered?)
Check the thermostat,
v X v X water pump, radiator
l and coolant level
Is the 2nd or 3rd Has the water Does the belt show Are all of the pulleys
fan belt-driven? pump seized? signs of wear? clean and undamaged?

v X

X

v R

2 L

Clean or change the

Check the reason for
belt wear and then
change the belt

Change the

affected pulleys, align the
water pump

drive and fit a new belt

GATES
Is the fan belt-driven?
v b 4
Does the fan Does the fan
work properly? work properly?
v X v X
Is the belt tension ok? Chegkthe
thermoswitch/sensor
and coupling
| v x

Check the belt for
wear or dirt and ensure
it is correct for
the application

Check the
thermoswitch/sensor
and coupling

Check the thermostat,

water pump, radiator
and coolant level




Is the belt tension ok? Can the water pump
pulley rotate freely?

4 Does the 1st fan
work properly? v X v X

! - !

Does the 2nd or 3rd Is the pulley correctly fixed

fan work properly? el Check the on the water pump shaft? tizrlaliice Change the
thermostat, radiator thermoswitch/sensor thermoswitch/sensor water pumip

v X and coolant level and coupling 'V 4 b4 and coupling

L

Check the

1 (10)

Are the correct belt
and tensioner for this
and coolant level Is the tension on the Check the coolant Fix or — application fitted? Fit the correct belt

thermostat, radiator

fan pulley ok? level, thermostat and
water pump

replace pulley

| and tensioner

v X
v x i
Is the tensioner manual

l (20)
@ o @ & or automatic? Change the

Does the belt show Check alignment and : I ; )
signs of wear? “— fit a new belt manua automatic  ——» tenSaner, allgn
the drive and fit

v X anew belt
l l @ Has the belt been fitted

Check the reason for ) ; to the system for over
belt wear and then Is there any dirt or oil 100,000 km?

change the belt on the belt? |

40

Is the drive properly aligned
v x » and do all pulleys rotate
noise-free?

l—{ v x

Change the noisy pulley,

v X

|

Check the thermoswitch/sensor/
electro coupling

40

Change the tensioner,

check all pulleys, check Fita new belt

Change the belt, check
the cooling and oil

check alignment and

and re-tension
replace the belt

alignment and change

circuit for leaks the belt




DIAGNOSIS MADE EASY

IS THERE A PROBLEM WITH
THE POWER STEERING PUMP?

GATES

20)

Is the power steering pump belt-driven?
Is the belt tension ok?

V'S

v X Check the pump
' and liquid level
| v x

®

Are the correct belt

'

» and tensioner for this

l application fitted?
00

X Fit the correct belt
Does the belt show | ’/ and tensioner
40 )
signs of wear? l
Check the reason for
belt wear and then 4—‘ v b4 @ Is the tensioner manual
change the belt or automatic?
manual automatic
Has the belt been fitted
Is there any dirt or to the system for over Change the tensioner,
oilonthe belt? 100,000 km? align the drive and fit
anew belt
v X v X
Change the belt, check Is the drive properly aligned
the cooling and oil Change the belt and do all pulleys rotate Change the noisy
circuit for leaks Change the tensioner, noise-free?

pulley, check
alignment and
replace the belt

check all pulleys,

Fit a new belt
and re-tension v X

check alignment and
change the belt




IS THERE A PROBLEM WITH
THE AIR CONDITIONING?

@ Is the air conditioning
_driven?

. . compressor belt-driven? Check the air

Is the belt tension ok? v x conditioning

components

v x and refrigerant

Does the belt show Are the correct belt
signs of wear? — . and tensioner for this
4 application fitted?
| v x Fit the correct belt
% x ;
l l l and tensioner
40
@ @ Is the tensioner manual
Check the reason for Check the air , or automatic?
belt wear and then conditioning components H;)Stzheeszizl::?:rf:\}z:j : omat
. manua automatic
change the belt and refrigerant 100,000 km? Change the tensioner,
4—' align the drive and fit
v X a new belt

o

Change the Is the drive properly
tensioner, check aligned and do all pulleys Change the noisy
all pulleys, check Fit a new belt rotate noise-free? pulley, check

alignment and
change the belt

and re-tension alignment and

replace the belt

v X




DIAGNOSIS MADE EASY

IS THERE NOISE COMING
FROM THE ABDS?

25)

Does the noise originate from the belt?

v

X

l |

Is the belt tension ok?

—

Do these signs point
to abnormal wear?

v X

v x
Does the belt show

signs of wear?

v X l
Start the engine without

the beltand TVD on -
Does the noise remain?
v X

ol

Change the tensioner,
check all pulleys,

check alignment
and change the belt

20)

!

Are the correct belt
and tensioner for this
application fitted?

v x

|

The noise is not linked

to the ABDS drive

20

manual automatic

Has the belt been fitted
to the system for over
100,000 km?

Is the tensioner manual
or automatic?

| v x

©

GATES

Does the noise originate from
any of the pulleys/components?

v

X

Fit the correct belt

and tensioner

Change the tensioner,
mmmd align the drive and fit
anew belt

The noise is not linked
to the ABDS drive

Change the
faulty component




!

Is the drive free from @
foreign objects? .
s tTe dl-rlve 42 Change the Is the drive properly
v X properly aligned: tensioner, check aligned and do all pulleys
all pulleys, check rotate noise-free?

| v X alignment and
% x

i change the belt
00eQ |
40

Remove any foreign Check the TVD, OAP
ob!ects on the full and other drive Check alignment and
drive routing and components for noise fita new belt

change the belt
| v x

40
Change the noisy

Fita new belt pulley, check alignment

nd re-tension
CEIEICAS and replace the belt

@‘V

Is the drive
properly aligned?

|

Check alignment and

40

Fit a new belt fit 2 new belt




DIAGNOSIS MADE EASY

HAS THE BELT BEEN
LOST FROM THE DRIVE?

GATES

@ Are all of the pulleys clean and undamaged?

Are all of the pulleys Clean or change the
correctly aligned? — v % affected pulleys, align the
drive and fit a new belt

| v x
Can the pulleys and 40
their components :
otate freely? . 1 Check alignment and
fita new belt
| v x
Has the belt been fitted
to the system for over Change the
100,000 km? seized component
v b 4
l v
Change the tensioner, Is the drive properly
check all pulleys, .
; aligned and do all pulleys
check alignment and rotate noise-free? Change the nois
change the belt ’ y

Fit a new belt
and re-tension v

pulley, check
| X alignment and

replace the belt




TIPS FOR LOGICAL
TENSION DIAGNOSTICS?

= The logical steps to take if there are no ‘known problems’.

= Before looking at any of the drive components, check if the correct belt has been used for the application.

step| __ comeonent | _____npicamon | MOST COMMON FAILURE

Manual: re-tension / check if pulley is free-wheeling and properly aligned

Automatic: check wear indicator and wear signs / check alignment /

Incorrect tension / belt vibration / check spring resistance & hard points

1 Tensioner .
noise

Hydraulic: check wear indicator and wear signs / check alignment /
check damper resistance & condition of bushes

2 Idler Noise Check if pulley is free-wheeling noise-free / sensitive to misalignment
3 Overrunning alternator pulley Noise / tensioner vibration Seized or seizing / only use OE prescribed part

4 Torsional vibration damper Noise / tensioner vibration Wear sensitive / check dual-mass flywheel condition

5 Water pump Warning light on dashboard Seized or seizing / check alignment / leaking fluid

6 Air conditioning No climate control Compressor clutch pulley sensitive to misalignment

7 Servo Stiff steering Problem more common on pressure leaks than on belt side

8 Other Variable Misalignment

= Component friction problems can be detected using an infrared thermometer.

= As a general rule of thumb, it can be assumed that the required tension for a new belt is 10 kg/rib while for a used belt this should be 6 kg/rib.



DIAGNOSIS MADE EASY GATES

TIPS FOR LOGICAL
ALIGNMENT DIAGNOSTICS

® Have Gates Laser Alignment Tool (Part Number: 91006) ready to check drive alignment.

Check the belt for misalignment wear signs

Establish if any of the belt-driven components have recently been replaced on the car

Start from the most easily accessible pulley

Check alignment from one pulley to the next pulley in the drive

Check from the top of pulley A to the top of pulley B, and then from the bottom of pulley A to the bottom of pulley B
Check alignment while slowly turning the projected pulley

Check for play in the pulley while turning it - possible bearing wear!

0 N O a0 b~ W N B

If only two pulleys are accessible, double-check parallel alignment by holding a straight edge against both pulleys



GATES KEEPS YOUR KNOWLEDGE UP TO DATE

Get immediate access to the cataloguing data, troubleshooting manuals and technical bulletins that are
critical in keeping you informed and knowledgeable about today’s automotive systems by visiting

www.gatesaustralia.com.au



DIAGNOSIS MADE EASY GATES

This booklet should be read in conjunction with the 496-2121 troubleshooting guide and may not be distributed separately.
The manufacturers reserve the right to amend details where necessary.

O

Scan the OR code to access
the Gates Australia website.

GATES AUSTRALIA PTY LTD

1-15 Hydrive Close, Dandenong South, Victoria, 3175
PH: +61 3 9797 9666 FAX: +61 3 9797 9600
www.gatesaustralia.com.au
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